Fischer and Lewis rat strains differ in basal levels of neurofilament proteins and their regulation by chronic morphine in the mesolimbic dopamine system.
We studied levels of neurofilament (NF) proteins in the ventral tegmental area (VTA), and other regions of the central nervous system, of two genetically inbred rat strains, Lewis (LEW) and Fischer (F344) rats. These strains represent genetically divergent populations of rats that have been used to study possible genetic factors involved in a variety of biological processes, including drug addiction: compared to F344 rats, LEW rats show a much higher preference for several classes of drugs of abuse. We found 30-50% lower levels of three NF proteins, NF-200 (NF-H), NF-160 (NF-M), and NF-68 (NF-L), in the VTA of LEW compared to F344 rats by use of immunolabeling and Coomassie blue staining. These strain differences were highly specific to this brain region, with no differences observed elsewhere in brain or spinal cord. Interestingly, chronic treatment of F344 rats with morphine decreased levels of these three NF proteins in the VTA, as found previously in outbred Sprague-Dawley rats (Beitner-Johnson, D., Guitart, X., and Nestler, E.J.:J. Neurosci., 12:2165-2176, 1992), whereas morphine had no effect on NF levels in the VTA of LEW rats. A similar strain difference was observed in chronic morphine regulation of tyrosine hydroxylase, with morphine increasing enzyme immunoreactivity in the VTA of F344 rats (as has been observed previously in Sprague-Dawley rats [Beitner-Johnson, D., and Nestler, E.J.:J. Neurochem., 57:344-347, 1991]), but not in LEW rats. In view of the observations that LEW and F344 rats show different levels of preference for several types of drugs of abuse, and of the evidence supporting a central role of the mesolimbic dopamine system in drug reward mechanisms, the results of the current study suggest the possibility that levels of NFs and tyrosine hydroxylase may mediate some aspects of drug reinforcement and contribute to individual genetic differences in vulnerability to drug addiction.